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Job Progress Report
State: Illinois Project Number: W-88-R-4
Project Type: Research
Project Title: Cooperative Waterfowl Research
Period Covered: 1 July 1983-30 June 1984
Project Objective: The collation and analyses of existing data and
collection of additional information pertaining to waterfowl and their
ecology in Illinois will be interpreted and presented in a book
entitled "The Waterfowl of Illinois: Their Status and Management".
The efforts of this project will be a major contribution to waterfowl
research and management. The project embraces investigations of: 1)
waterfowl population censuses throughout Illinois with special emphasis
on 32-35 years of data for the Illinois and Mississippi river valleys;
2) waterfowl harvest records at private clubs and public shooting
grounds; 3) food habits of mallards throughout the state; 4)
waterfowl banding returns for selected species of ducks marked or
recovered in Illinois; 5) current acreages and quality of major
wetlands used by waterfowl in Illinois; and 6) guidelines and
priorities for future management of waterfowl habitat and populations
in Illinois. Because of the wealth of available information, the
endeavors of this project will not only be pertinent to waterfowl in
Illinois but will also provide information on relationships and
concepts vital to flyway and national management of the waterfowl
resource.
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Study No. 1-A; Title: The Status, Distribution, Migration, and Harvest of
Waterfowl in Relation to Wetland Habitat in Illinois.
Study Objective: To gather and interpret information that will permit
evaluation of the status and management of waterfowl populations in
Illinois.
Job No. 1-A-i; Title: The distribution, trends in abundance 1949-1984, and
chronology of waterfowl migration in Illinois.
Objective: To determine the distribution of fall, winter, and spring
waterfowl populations, to denote trends in abundance of waterfowl
populations from 1949-1984, and to determine the chronology of
waterfowl migration in Illinois.
(a) Activity: Aerial censuses of waterfowl populations were
conducted during the fall of 1983 and spring of 1984 and the
data were placed on computer tapes. We now have the following
data bank of aerial censuses available for analyses: Illinois
and Mississippi river valleys, fall data from 1949-1983 and
spring data from 1955-1962, 1967, 1974, and 1976-1984; southern
Illinois, fall data from 1972-1983 and spring data from
1973-1984; northeastern Illinois, fall data from 1976-1983 and
spring data from 1980-1984; and northwestern Illinois, fall data
from 1980-1982 and spring data from 1981-1983. We also have
ground censuses of waterfowl for the Mississippi River in
northwestern Illinois from January 1960-December 1973. Analyses
of the data sets were conducted.
(b) Target Date for Achievement: Additional aerial censues will
continue through the spring of 1985. Many analyses are
completed but others will be conducted until 30 June 1985.
(c) Date of Accomplishment: New census data were transferred to
computer tapes as they became available from 1 September 1983 -
15 May 1984. Census flights were flown in the fall, winter, and
spring for the Illinois and Mississippi rivers, and southern and
northeastern Illinois. The aerial census data sets were
analyzed via computer programs from 1 July 1983-30 June 1984.
(d) Significant Deviations: Because of the magnitude of the data
sets, selected analyses are being expanded to more thoroughly
utilize the information.
(e) Remarks: Analyses of census data were performed as follows:
1. Fall use-days by year from 1948-1983 for 26 waterfowl
species as well as combinations by tribe in the Illinois an
Mississippi river valleys.
2. Percent of the fall use-days comprised by each species by
year (1948-1983) in the Illinois, Mississippi, and both
river valleys.
3. Long-term (1948-1980) mean number of birds per week during
fall and during spring for each species of waterfowl in the
Illinois and Mississippi valleys. This will provide the
chronology of migration for each species during fall and
spring.
4. Ten-year mean number of birds per week during fall
(1948-1955, 1956-1965, 1966-1975, 1976-1983) and spring
(1956-1965, 1975-1984) for each species of waterfowl in the
Illinois and Mississippi valleys.
5. Mean number of birds per 2-week interval of each species
throughout the period of September through May for the
Illinois and Mississippi valleys (1972-1983), southern
Illinois (1972-1983), northeastern Illinois (1976-1983),
northwestern Illinois (1980-1983), and cooling lakes and
major reservoirs (1972-1983).
6. Actual numbers of each species of waterfowl from 1953-1983
censused during the winter inventory conducted in January
and compared with USFWS winter inventory data by flyway.
7. Peak numbers of waterfowl and dates of peaks each year for
the Illinois and Mississippi rivers (fall 1948-1983, spring
1955-1984), southern Illinois (fall 1972-1983, spring
1973-1984), northeastern Illinois (fall 1976-1983, spring
1980-1984), northwestern Illinois (fall 1980-1982, spring
1981-1983), and surface-mined lakes (fall 1981-1983, spring
1981-1984).
8. Fall waterfowl use-days at 34 public and private refuge
areas on the Illinois and Mississippi rivers for 1961-1983.
9. Dates of 10% intervals of fall use-days on the Illinois and
Mississippi rivers for each species (1949-1983). This will
provide the chronology of waterfowl use for each species
during fall.
5The number of ducks that arrive at fall migration areas and
the duration of their stay is determined by several factors.
These factors include the size of the breeding population in the
spring, the habitat and weather conditions on the breeding
grounds, the conduciveness of weather conditions to migration
along the flyway in the fall, and the amount of food and the
presence of refuges on the migration areas.
Investigations were conducted on duck and goose use-days
(one duck or goose spending one day in an area) in the Illinois
and Mississippi river valleys. Waterfowl use-days serve as an
index to the abundance and duration of stay of the species
censused. This information assists in the management of water-
fowl by indicating the areas of highest use over time by various
species of ducks and geese.
Ducks of all species except wood ducks averaged 34.9
million use-days per fall (1948-1983) in the Illinois Valley and
26 million use-days in the Mississippi Valley (Table 1). Wood
ducks are not counted on aerial inventories because of their
inhabitation of wooded wetlands, thus making them difficult to
see resulting in inaccurate counts. Therefore, even though the
wood duck is second to the mallard in the waterfowl harvest in
Illinois, population data for wood ducks over large areas are
not attainable. In the Illinois Valley, dabbling ducks such as
mallards, pintails, and teals totaled 32.8 million use-days per
fall with diving ducks such as scaup and ring-necked ducks
accounting for the remaining 3.3 million use-days. Diving ducks
were relatively more abundant in the Mississippi Valley,
however, where they accounted for almost 10 million of the total
Table 1. Average number of waterfowl use-days in the fall for the Illinois
River, Mississippi River, and both rivers combined, 1948-1983.
Species Illinois Mississippi Combined
River River Rivers
Mallard
Black
Pintail
Blue-winged teal
Green-winged teal
Wigeon
Gadwall
Shoveler
DABBLERS
Scaup
Ringneck
Canvasback
Redhead
Ruddy
Goldeneye
Bufflehead
C. merganser
R.B. merganser
H. merganser
DIVERS
ALL DUCKS
Canada geese
Small C.G.
Giant C.G.
Blue & snow geese
ALL GEESE
Bald eagle
Cormorant
28,139,325
475,554
960,902
480,285
605,836
835,952
54,998
30,317
32,828,370
1,948,237
702,409
350,179
7,678
117,762
72,803
8,633
67,766
880
3,230
3,280,078
34,868,798
331,713
7,167
7,521
399,944
745,584
1,420
1,843
13,549,679
136,017
1,826,372
206,897
317,514
800,094
109,392
11,392
17,023,776
6,494,038
891,155
1,685,701
66,544
53,918
149,278
28,977
50,243
1,576
3,794
9,425,252
26,380,081
285,215
8,738
0
603,227
896,179
1,567
1,807
2,200,617 3,388,073
41,689,174
611,118
2,787,267
691,040
923,351
1,636,212
165,488
41,710
49,806,732
8,442,776
1,593,564
2,035,880
74,221
171,682
222,081
37,610
118,009
6,923
7,024
12,705,302
61,251,378
616,928
15,706
7,521
1,003,171
1,642,764
2,987
3,651
5,574,775
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26 million use-days per fall (1948-1983). Geese of all species
spent an average of 746,000 use-days in the Illinois Valley
each fall as compared to 896,000 use-days in the Mississippi
Valley. American coots were more abundant than geese and spent
an average of 2.2 million and 3.4 million use-days each fall in
the Illinois and Mississippi valleys, respectively.
Table 2 reveals the more important waterfowl species with
respect to abundance based upon the percent of average use-days
per fall for each species. For example, mallards comprised
82.5% of the use-days spent by ducks in the Illinois Valley. In
the Mississippi Valley where diving ducks are more prevalent,
mallards accounted for only 52.1% of the use-days.
Scaup were the next most abundant ducks in both river
valleys followed by pintails, canvasbacks, and wigeon. Among
the goose species, snow geese were the most abundant comprising
over half of the use by geese in the Illinois Valley and
two-thirds in the Mississippi Valley.
The highest number, or peak number, of mallards counted at
any one time during the fall migration each year from 1948 to
1983 for the Illinois and Mississippi river valleys is given in
Table 3. As Table 3 shows, there has been a sharp decrease in
the highest number of mallards counted each fall in the
Illinois River valley and a slight increase for the Mississippi
River valley. The Illinois Valley has always accommodated
higher numbers of mallards than the Mississippi Valley. For
example, a peak number of 1,858,840 mallards was counted in
1948 for the Illinois River valley as compared to 224,125 for
Table 2. The average percent of fall waterfowl use-days for various duck
and goose species as a percent of the total for all ducks or geese in the
Illinois River valley, Mississippi River valley, and both valleys combined,
1948-1983.
Percent of Illinois Percent of Miss. Percent of Total
Species Valley Total Valley Total for Both Valleys
Duck Use-days
DABBLERS
Mallard 82.5 52.1 68.1
Pintail 2.7 7.0 4.4
Wigeon 2.6 2.7 2.6
Green-winged teal 2.1 1.2 1.6
Black duck 1.6 0.5 1.1
Blue-winged teal 1.5 0.8 1.2
Gadwall 0.2 0.4 0.3
Shoveler 0.1 0.04 0.07
DIVERS
Scaup 3.6 24.7 13.8
Ring-necked duck 1.5 3.5 2.4
Canvasback 0.7 5.8 3.4
Ruddy duck 0.3 0.2 0.3
Goldeneye 0.2 0.5 0.4
Common merganser 0.2 0.2 0.2
Redhead 0.02 0.2 0.1
Bufflehead 0.03 0.09 0.06
Goose Use-days
GEESE
Blue & snow geese 55.7 74.1 65.1
Canada geese 42.8 25.3 33.9
Giant Canada geese 1.0 0 0.4
Small Canada geese 0.5 0.6 0.6
Table 3. Peak numbers of mallards censused each fall in the Illinois and
Mississippi River valleys, 1948-1983.
YEAR ILLINOIS RIVER MISSISSIPPI RIVER
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1,858,840
1,474,565
1,403,300
728,725
1,029,075
1,408,925
1,380,600
1,571,200
1,200,000
1,285,650
743,700
510,500
593,420
374,780
538,150
692,435
507,900
606,885
855,970
1,005,605
564,550
788,720
944,690
577,040
579,205
537,070
415,535
836,665
676,105
909,180
1,252,800
945,620
413,235
444,640
332,615
307,565
224,125
372,500
157,245
320,750
491,620
642,950
582,100
863,650
285,000
335,550
421,750
301,880
470,850
215,775
274,850
529,950
822,300
549,200
339,625
385,815
595,075
723,300
716,300
419,090
351,045
237,075
288,165
561,630
510,560
749,500
1,080,265
707,615
260,645
342,040
296,390
212,195
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the Mississippi River valley. But in recent years the
difference in numbers is becoming smaller. The 10-year
averages of the peak numbers of mallards counted for 1950-1959,
1960-1969, and 1970-1979 are 1,126,200, 652,800, and 767,400,
respectively, for the Illinois River as compared to 440,300,
490,700, and 562,100 for the Mississippi River during the same
periods. For the 1980-1983 period, however, the average of the
peak number of mallards for both rivers has been substantially
lower, averaging 374,500 for the Illinois and 277,800 for the
Mississippi. The reduced numbers of mallards counted since
1980 are a reflection of the low level of the mallard breeding
population and drought conditions on the breeding grounds. The
peak number of 307,600 mallards in 1983 for the Illinois River
was the lowest number ever counted since the inventories began
in 1948. Similarly, the 1983 mallard peak of 212,200 for the
Mississippi River was the lowest counted since 1950.
A comparison of the downward trend of mallard numbers
utilizing the Illinois River and the stable to slightly upward
trend of mallards inventoried on the Mississippi River can be
explained by the waterfowl habitat associated with each river.
In the Illinois River valley, wetlands have been degraded by
sedimentation which has greatly reduced the variety and
abundance of aquatic plants and other natural foods available
to mallards. In addition, the popularity of plowing harvested
corn fields in central Illinois during the fall has sharply
decreased the waste grain resource for mallards. By contrast,
the aquatic plant life of the Mississippi River thus far has
been less affected by sedimentation. Moreover, several public
areas and refuges have been established during recent years in
key locations along the Mississippi and these sites are being
effectively managed for waterfowl.
The average of the peak population counts for the various
species of waterfowl, eagles, and coots inventoried during the
fall from 1948-1983 and the spring from 1955-1984 are presented
in Tables 4 and 5, respectively. During fall for this period,
mallards were the most numerous species censused on both rivers
with about twice as many occurring on the Illinois than on the
Mississippi River. After mallards, coots, scaup, and pintails
were the most numerous species on the Illinois River as
compared to scaup, coots, and canvasbacks on the Mississippi
River. The average peak population counts of mallards in the
fall for both river valleys averaged 1.17 million from 1948-1983
(Table 4).
In spring, mallards were also the most abundant species in
the Illinois River valley, followed by coots, scaup, and Canada
geese (Table 5). However, peak spring counts for mallards
averaged only about 27% of the peak fall counts. Canada geese
were more numerous in the spring (53,397) in the Illinois River
valley than in the fall (11,642). The most abundant duck in
the Mississippi River valley in the spring was scaup (Table 5)
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Table 4. Average number of peak population counts of waterfowl and eagles
in the fall for the Illinois River, Mississippi River, and both
rivers combined, 1948-1983.
Species Illinois Mississippi Combined
River River Rivers
Mallard
Black
Pintail
Blue-winged teal
Green-winged teal
Wigeon
Gadwall
Shoveler
Scaup
Ringneck
Canvasback
Redhead
Ruddy
Goldeneye
Bufflehead
C. merganser
R.B. merganser
H. merganser
Canada geese
Small C.G.
Giant C.G.
Blue & snow geese
Bald eagle
Coot
807,515
14,677
31,661
17,783
13,555
30,472
2,133
890
88,998
29,074
14,194
432
4,892
4,172
440
5,341
435
235
11,642
575
1,115
12,374
126
91,337
462,428
4,593
56,334
7,535
7,976
30,702
4,407
450
265,426
36,529
63,459
3,442
2,419
8,449
1,547
3,663
791
324
6,237
639
0
15,387
179
112,706
1,171,477
18,093
77,283
24,221
20,191
57,072
6,081
1,200
337,204
59,809
74,959
3,342
6,808
12,156
1,761
7,911
1,287
398
16,884
943
1,115
26,535
289
193,503
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Table 5. Average numbers of peak population counts of waterfowl and eagles
in the spring for the Illinois River, Mississippi River, and both
rivers combined for intermittent years between 1955-1984.
Species Illinois Mississippi Combined
River River Rivers
Mallard 224,301 145,375 343,478
Black 4,666 2,043 6,299
Pintail 27,481 34,356 55,244
Blue-winged teal 10,022 8,643 17,477
Green-winged teal 6,221 6,474 11,346
Wigeon 37,908 27,705 60,604
Gadwall 4,200 4,013 7,623
Shoveler 5,962 6,639 10,819
Scaup 78,785 233,662 276,218
Ringneck 26,870 28,512 50,210
Canvasback 17,364 65,177 75,290
Redhead 5,084 6,384 10,140
Ruddy 10,871 5,596 15,388
Goldeneye 8,966 9,246 17,465
Bufflehead 779 986 1,551
C. merganser 6,502 4,454 9,543
R.B. merganser 207 225 309
H. merganser 349 451 654
Canada geese 53,397 9,885 61,834
Small C.G. 0 428 425
Giant C.G. 2,271 0 2,271
Blue & snow geese 7,673 7,304 14,002
Bald eagle 173 187 298
Coot 94,252 73,718 159,707
with spring counts averaging about 88% of the fall counts.
Average peak counts of canvasbacks in the spring on the
Mississippi River (65,177) were comparable to average fall
counts (63,459) (Tables 4 and 5), thus demonstrating the
importance of the Mississippi River, especially the Keokuk
Pool, to diving ducks for both the fall and spring migration
periods.
By averaging the census data of individual species for
various areas of Illinois from the fall of 1972 through the
spring of 1983, an estimate of the average state population of
birds during any given 2-week interval can be derived. The
highest average numbers of each species and the 2-week period
that this highest average occurs are presented for the fall and
spring migration in Table 6. Also included is the percentage
that the highest 2-week average represents of the sum of all
the bi-weekly averages from September through April.
The mallard was the most abundant species in the state
during both fall and spring with peak bi-weekly averages of
1,269,975 and 518,303 birds for fall and spring, respectively
(Table 6). Scaup were second in abundance with peak bi-weekly
averages of 249,147 and 275,296 birds during fall and spring.
Peak numbers of dabbling ducks outnumbered divers both in the
fall (1,426,987 vs. 365,841, respectively) and in the spring
(775,731 vs. 546,542, respectively). Peak bi-weekly averages
of Canada geese outside the quota zone were 56,950 during the
fall and 143,286 during the spring. Peak numbers of snow geese
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occurred in comparable numbers in both the fall (26,869) and
the spring (20,444).
During the falls of 1972-1983, the major wave of duck
migration statewide occurred during the 2-week period of 10-23
November (Table 6). The spring wave of ducks came during the
2-week period of 14-27 March. Peaks of goose migration
occurred during the last week of October and the first week of
November in the fall and the first two weeks of March in the
spring.
Higher peak numbers of dabblers occurred in the fall than
in the spring as shown by examining the percentage that the
peak bi-weekly average represents of the sum of all the
bi-weekly averages of dabblers for the period of
September-April (Table 6). The fall dabbler peak represented
19% of the total for the September-April period whereas the
spring peak was 10% of the same total. Conversely, the fall
peak of diving ducks made up 15% of the September-April diver
total whereas the spring peak comprised 22% (Table 6). During
the last eleven winters, the average peak of Canada geese was
about twice as high in the spring as compared to fall numbers.
All dabbling duck species except the pintail showed a
preference for the habitat in the Illinois Valley from Depue to
Meredosia over any other portion of the state. The Mississippi
Valley from the Quad cities to St. Louis hosted the majority of
the diving and sea ducks as well as snow geese and coots.
Canada geese (outside the quota zone), with the exception of
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the giant race, concentrated on the reservoirs and cooling
lakes of southern Illinois for most weeks of the winter. Giant
Canada geese were localized on the surface-mined lakes and in
the lower Illinois Valley. Data for a cross-section of the
waterfowl species show September concentrations in the northern
portions of Illinois before a buildup of numbers further south
in the preferred habitats of the Illinois or Mississippi river
valleys.
Species of waterfowl differ in their fall migration
chronology. For delineating zones for the harvest of
waterfowl and also for setting the optimum dates for the
hunting season, we examined the fall migration pattern for
various species of waterfowl as well as for bald eagles and
coots by 10% intervals of use-days for the period of 1955-1983
(Table 7). For example, 50% of the mallards use-days for the
Illinois and Mississippi rivers had occurred by 22 November
from 1955-1983, but 50% of the mallard use-days also occurred
after this date. By contrast, 50% of the use-days had occurred
by 23 October for pintails, 15 October for green-winged teal,
and 21 October for wigeon. Thus, an early season opening would
be advisable for this section of Illinois if more harvest
pressure is desirable for pintails, wigeon, and green-winged
teal rather than for mallards.
(f) Recommendations: Continue aerial censues through the spring of
1985 to gather additional data for analyses, especially in view
of the low numbers of continental ducks in recent years.
Table 7. Mean dates of fall migration by 10% intervals of use-days for the
Illinois and Mississippi River valleys, 1955 - 1983.
Percent of Fall Use-days
Species 10% 20% 30% 40% 50% 60% 70% 80% 90%
Mallard
Black
Pintail
Blue-winged teal
Green-winged teal
Wigeon
Gadwall
Shoveler
Scaup
Ringneck
Canvasback
Redhead
Ruddy
Goldeneye
Bufflehead
C. merganser
R.B. merganser
H. merganser
Canada goose
Giant C. G.
Blue & snow geese
Bald eagle
Coot
Oa31
0 30
S 29
S 5
S 17
S 29
0 12
S 21
0 25
0 24
0 31
0 27
0 20
N 22
N 7
N 23
N 22
N 11
0 9
--__b
N 8
N 8
0 8
S 8
S 26
0 7
0 17
S 28
0 29
0 28
N 6
0 31
0 24
N 27
N 11
N 28
N 25
N 13
N 13
N 13
0 13
S 11
0 3
0 13
0 22
0 3
N 2
N 1
N 11
N 2
0 28
N 30
N 14
D 1
N 27
N 15
N 18
N 18
0 18
S 15
0 10
0 17
0 26
0 8
N 5
N 4
N 14
N 5
N 1
D 2
N 16
D 3
N 29
N 17
N 22
N 22
0 23
S 18
0 15
0 21
0 29
0 12
N 8
N 7
N 17
N 7
N 4
D 4
N 18
D 5
N 30
N 19
N 26
N 27
0 27
S 21
0 21
0 24
N 2
0 16
N 10
N 10
N 21
N 9
N 7
D 6
N 21
D 7
D 2
N 21
N 30
D 1
N 1
S 25
0 26
0 27
N 5
0 20
N 14
N 13
N 24
N 11
N 11
D 8
N 23
D 9
D 4
N 23
D 4
D 5
N 4
S 30
N 2
N 1
N 9
0 25
N 18
N 17
N 29
N 15
N 13
D 10
N 26
D 11
D 5
N 25
D 9
D 10
N 14
0 8
N 9
N 8
N 15
0 31
N 23
N 22
D 3
N 18
N 21
D 12
N 30
D 13
D 7
N 28
0 18 0 24 0 30 N 5 N 11 N 17 N 24 D 3
0 20 0 26 0 31 N 4 N 9 N 13 N 18 N 23 N 30
N 19 N 25 N 28 D 1 D 4 D 6 D 9 D 11 D 13
0 5 0 12 O 17 0 21 0 25 0 28 O 31 N 4 N 10
a S=September, O=0ctober, N=November, and D=December.
b No giant Canada geese have been observed in the Mississippi Valley.
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Also continue selected analyses of data sets and interpretation
of the results for Job No. l-A-4.
(g) Cost: Federal -- $12,480 State -- $4,160 Total-- $16,640
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Job No. 1-A-2; Title: Waterfowl habitat and food resources of Illinois.
Objective: To estimate the pristine and current distribution of major water-
fowl habitat and to document the current food habits of selected
waterfowl species in Illinois.
(a) Activity: Identification and quantification of food habits from
over 11,000 gizzards, collected between 1979-1982 representing
15 species of waterfowl were completed. Analyses of the data
were conducted. Data from approximately 9,300 mallard gizzards
were summarized by location, week, and year of collection. From
the sample of mallard gizzards, 453 contained ingested lead shot
and 111 contained ingested steel shot. The food characteristics
of the gizzards containing ingested lead and steel shot were
compared to those collected from the same time and place to
determine if those mallards potentially suffering from lead
poisoning had a diet that differed from those without ingested
lead shot.
The inventory of principal waterfowl habitat in Illinois
was completed for 5 areas: 1) the Illinois River valley, 2) the
Mississippi River valley, 3) the Kaskaskia, Cache, and Big Muddy
rivers in southern Illinois, 4) major cooling lakes and
reservoirs, and 5) state and federally owned or leased
properties. A waterfowl habitat inventory of the glacial lakes
district in northeastern Illinois is currently being conducted
by the USFWS and the data will be available for our use in the
spring of 1985. Base maps and overlays of the waterfowl habitat
inventoried have been prepared using U.S.G.S. 7.5-minute
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topographic maps. Methods implemented by the USFWS National
Wetlands Inventory were used for determining the quantity and
quality of wetlands.
(b) Target Date for Achievement: Interpretation and writing the
results of the investigation of the food habits for 15 species
of waterfowl will continue until 30 June 1985 under Job No.
1-A-4.
(c) Date of Accomplishment: Food habits data from waterfowl
gizzards collected in 1982 were completed from 1 September 1983-
31 March 1984. Analyses and interpretation of food habits data
were performed periodically from 1 September 1983 - 30 June
1984. Accumulation, analyses, and summarization of waterfowl
habitat took place from 1 July 1983 - 30 June 1984.
(d) Significant Deviations: Because of the rather large sample
sizes of mallard gizzards that contained ingested lead shot
(453) and ingested steel shot (111), an analysis to
statistically compare the food habits of those mallards with
ingested shot to those without shot collected from the same time
and place was undertaken. In addition, originally only the food
habits of mallards was contemplated. However, because of the
opportunity to collect gizzards from other species along with
mallard gizzards, the study was expanded to include 14
15
additional species. Special emphasis is being placed on lesser
scaup and Canada geese.
(e) Remarks: As part of the statewide waterfowl habitat inventory,
wetlands and deepwater habitats in 3 southern Illinois river
drainages were inventoried: (1) Cache River from mile 0-80
including the old channel and the Post Creek Cutoff, (2) Big
Muddy River from mile 10-120 including Rend Lake, and (3)
Kaskaskia River from mile 2-220 including Carlyle and
Shelbyville lakes. Wetland interpretations were done in stereo
using various aerial photographic resources supplied by the St.
Louis District, U.S. Army Corps of Engineers. Each river was
divided into 10-mile sections based on information from "River
mileages and drainage areas for Illinois streams, Vol. I" (1979,
U.S.G.S. Water-Resources Invest. 79-110), and delineated on
post-1970 U.S.G.S. 7.5 min. quadrangle maps. Wetland
interpretations were then transferred to the U.S.G.S. base maps
and measured. The study area included the entire "natural"
floodplain whether protected by a levee or not. Wetland data
for Carlyle, Rend, and Shelbyville lakes were taken from the
Department of Conservation wetland questionnaires and checked
against the photos for accuracy. National Wetlands Inventory
classifications used in the inventory have been combined into
more general categories for presentation here (Tables 8-10).
16
The inventory revealed that a total of 60,081 ha
(148,460 ac) of wetlands, deepwater habitats, and agricultural
land flooded for waterfowl occurred in the 3 river valleys
(Tables 8-10). Wetland categories in order of descending
abundance were bottomland forest, open water-lakes, moist-soil
plants, open water-river, scrub-shrub, cypress/tupelo swamp,
open water-ponds and sloughs, emergents, agricultural land
flooded for waterfowl, submersed and floating-leaved aquatic
plants, and sand bars/mud flats.
Wetlands and deepwater habitats in the Illinois River
valley were inventoried from mile 0 at Grafton, Illinois, to
mile 273 above the Dresden Island Lock and Dam. In addition, 7
miles of the Des Plaines River valley and 5 miles of the
Kankakee River valley were included immediately above their
confluence where the Illinois River originates at mile 273.
Several sets of aerial photographs were used in the inventory
but most of the work was done using 1978-1980 stereo color
prints (non-rectified) and a corresponding set of blue-line
photomaps (1:2,400) with 2-foot contours delineated. Wetland
types were interpreted by viewing the color photographs in
stereo, and then outlined and measured on the blue-line
photomaps. Generally, the study area included the entire
"natural" floodplain.
Inventory results revealed that there are currently
73,922 ha (182,663 ac) of wetlands and deepwater habitats in the
Illinois River valley and lower portions of the Des Plaines and
Kankakee Rivers (Table 11). The open water/lakes type ranked
Table 8. Wetlands, deepwater habitats, and agricultural land flooded for
waterfowl in the Cache River valley, from mile 0-80 including the
old channel and Post Creek Cutoff.
Habitat Number of Number of
Type Hectares Acres %
Open Water
Lakes (>8.1 ha, 20 ac) 0 0 0
Ponds and sloughs (<8.1 ha, 20 ac) 50 122 0.8
River 245 606 3.8
Submersed and floating-leaved
aquatic plants 11 28 0.2
Emergents 84 207 1.3
Moist-soil plants 132 325 2.0
Sand bars/mud flats 0 0 0
Scrub-shrub 404 999 6.3
Bottomland forest 4,490 11,095 69.9
Cypress/tupelo swamp 1,007 2,487 15.7
Agricultural land flooded
for waterfowl 0 0 0
15,869 100.0
_ _ _ _ -·i - -- L- ·- - - - -Y - i -·- - --- I--
6,423TOTAL
Table 9. Wetlands, deepwater habitats, and agricultural land flooded for
waterfowl in the Big Muddy River valley, mile 10-120, including
Rend Lake.
Habitat Number of Number of
_.Type .Hectares Acres %
Open Water
Lakes (>8.1 ha, 20 ac) 7,634 18,865 44.3
Ponds and sloughs (<8.1 ha, 20 ac) 141 349 0.8
River 635 1,568 3.7
Submersed and floating-leaved
aquatic plants 170 417 1.0
Emergents 203 503 1.2
Moist-soil plants 878 2,169 5.1
Sand bars/mud flats 2 5 0
Scrub-shrub 225 556 1.3
Bottomland forest 7,209 17,814 41.8
Agricultural land flooded
for waterfowl 142 350 0.8
TOTAL 17,239 42,596 100.0
- -- ---- -- I --
Table 10. Wetlands, deepwater habitats, and agricultural land flooded for
waterfowl in the Kaskaskia River valley, mile 2-220, including
Carlyle and Shelbyville lakes.
Habitat Number of Number of
-Type Hectares - Acres %
Open Water
Lakes (>8.1 ha, 20 ac) 15,194 37,545 41.7
Ponds and sloughs (<8.1 ha, 20 ac) 406 1,003 1.1
River 1,592 3,935 4.4
Submersed and floating-leaved
aquatic plants 60 149 0.2
Emergents 185 458 0.5
Moist-soil plants 3,311 8,182 9.1
Sand bars/mud flats 97 241 0.3
Scrub-shrub 638 1,576 1.8
Bottomland forest 14,634 36,160 40.2
Agricultural land flooded
for waterfowl 302 746 0.8
89,994 100.1
__ I
36,419TOTAL
Table 11. Wetlands, deepwater habitats, and agricultural land flooded for
waterfowl in the Illinois River valley, miles 0-273; Des Plaines
River, miles 0-7; and Kankakee River, miles 0-5.
Habitat Number of Number of
Type Hectares Acres %
Open Water
Lakes (>20 ac) 16,161 39,934 21.9
Ponds and sloughs (<20 ac) 1,052 2,599 1.4
River 12,396 30,631 16.8
Submersed and floating-leaved
aquatic plants 388 958 0.5
Emergents 2,019 4,990 2.7
Moist-soil plants 6,322 15,622 8.6
Mud flats 6,169 15,244 8.3
Scrub-shrub 2,663 6,581 3.6
Bottomland forest 25,710 63,530 34.8
Agricultual land flooded
for waterfowl 578 1,428 0.8
Drainage ditches (>40 ft wide) 464 1,146 0.6
TOTAL 73,922 182,663 100.0
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second in total area (21.9%) and included that portion of all
lake basins (> 8.1 ha, 20 ac) that contained surface-water under
average conditions and lacked dominant vegetation (Table 11).
The open water/ponds and sloughs category used the same criteria
except it applied to basins <8.1 ha in size. Open water/river
made up 16.8 percent of all habitat types and included all
waters contained within a channel, that were at least
periodically flowing and lacked dominant vegetation.
Submersed and floating-leaved aquatic plant beds included
all habitats dominated by plants that grow principally on or
below the water surface. This type was the least common in the
Illinois River valley. Species were not identifiable from the
photographs.
Emergent wetlands were those characterized by erect,
rooted, herbaceous hydrophytes. Specific types identified in
descending order of abundance were bulrushes (Scirpus spp),
American lotus (Nelumbo lutea), marsh smartweed (Polygonum
coccineum), cattail (Typha spp), and duck potato (Sagittaria
spp).
Moist-soil plants were defined as pioneering herbaceous
annuals or seedling herbaceous perennials that colonized
exposed mud flats. This category and mud flats were not
measured directly for lake basins. Due to their dynamic
nature, we calculated the "average" amounts occurring in these
categories based on water level data. Extreme annual
fluctuations may occur between these two categories.
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Scrub-shrub wetlands included all areas dominated by woody
vegetation <8.1 m (20 ft) tall. Typical dominants were willow
(Salix spp), cottonwood (Populus deltoides), and buttonbush
(Cephalanthus occidentalis).
Bottomland forest comprised the largest proportion of
habitat types (34.8%) (Table 11). About 63% of the bottomland
forests were identified as seasonally or semipermanently
flooded, the remainder occurring on drier sites.
Agricultural land flooded for waterfowl does not qualify as
wetland in the technical sense, but was quantified because of
its use in waterfowl management. It included lands cultivated
and planted using conventional agricultural means and then
flooded intentionally for waterfowl.
Wetlands and deepwater habitats in the Mississippi River
valley were inventoried from the confluence with the Ohio River
at Cairo, Illinois, to lock and dam 11 near the Wisconsin
border. Wetland interpretations were done using 1975 color
infrared stereo-transparencies at a scale of 1:24,000, supplied
by the U.S. Fish and Wildlife Service. Wetlands were
classified in accordance with National Wetlands Inventory
(N.W.I.) guidelines. The study area was recorded on standard
U.S.G.S. 7.5' quadrangle maps and included the entire "natural"
floodplain irrespective of levees.
In the segment of the river where navigation pools
occurred, each pool was divided into two sections: Lacustrine
(or lake-like) in the lower pool and riverine in the upper
pool. The line of division, termed the "hinge-point", was
defined as the point upstream of the dam where the water
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surface rose 0.3 m (1 ft) above the pool level at the dam.
This point in pools 12-22 was located by following the water
surface elevation curve for the average annual discharge rate
to the river mile where the rise in elevation was 0.3 m. Flow
diagrams and data on average discharge were taken from a series
of reports entitled, "Upper Mississippi River Basin Mississippi
River--Nine Foot Channel Appendices 12-22 to the Master
Reservoir Regulation Manual" by the Corps of Engineers, 1981.
Because pools 24-26 are operated in a different manner, the
division was made at the "control point", ie, that point in the
pool where the water level is kept at or slightly above pool
level at the dam under normal flow conditions. Data for pools
24-26 were taken from "Appendices 24-26 to Master Water Control
Manual for Mississippi River Nine Foot Channel Navigation
Projects," Corps of Engineers, 1980.
Inventory results revealed that there are currently 193,360
ha (477,792 ac) of wetlands and deepwater habitats in the
segment of the Mississippi River valley investigated (Table 12).
The open water category, composed of river, lakes, and ponds and
sloughs made up 48.8% of all habitat types.
In the segment of the river valley where dams occur
thereby creating navigation pools, submergent and floating-
leaved aquatic plants were common. However, these types of
aquatic plants were virtually absent in the lower stretch of the
river where no dams occur. The most common floating-leaved
aquatics were duckweed (Lemna spp., Spirodela spp.), water-lily
(Nymphaea spp.), creeping water primrose (Jussiaea spp.), and
Table 12. Wetlands, deepwater habitats, and agricultural land flooded for
waterfowl in the Mississippi River valley, from Cairo, Illinois,
to Lock and Dam 11.
Habitat Number of Number of
Type Hectares Acres %
Open Water
Lakes (>8.1 ha, 20 ac) 43,241 106,849 22.4
Ponds and sloughs (<8.1 ha,20 ac) 2,882 7,122 1.5
River 48,207 119,120 24.9
Submersed and floating-leaved
aquatic plants 1,700 4,201 0.9
Emergents 6,418 15,859 3.3
Moist-soil plants 7,414 18,320 3.8
Sand bars/mud flats 3,030 7,486 1.6
Scrub-shrub 6,978 17,242 3.6
Bottomland forest 69,214 171,027 35.8
Cypress swamp 570 1,408 0.3
Agricultural land flooded
for waterfowl 3,512 8,678 1.8
Drainage ditches (>12.2 m,
40 ft wide) 194 480 0.1
477,792 100.0
-- I 
_
TOTAL 193,360
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pondweeds (Potamogeton spp.); submergent aquatics could not be
identified to species from aerial photos.
Emergents comprised 3.3% of all wetland types and were
dominated in order of importance by American lotus (Nelumbo
lutea), duck potato (SagiJtaria spp.), marsh smartweed
(Polygonum coccineum), bulrushes (Scirpus spp.), rice cutgrass
(Leersia oryzoides), cattails (Typha spp.), canary grass
(Phalaris spp.), burreed (Sparganium spp.), and love grass
(Eragrostis spp.).
Moist-soil plants and sand bars/mud flats represented
3.8% and 1.6% of wetland types, respectively. However,
considerable annual fluctuations of these types occur depending
on prevailing water level conditions.
Scrub-shrub habitat totalled 3.6% of the wetland types.
Typical dominants were willow (Salix spp), cottonwood (Populus
deltoides), and buttonbush (Cephalanthus occidentalis).
Aside from open water, bottomland forest comprised the
largest proportion of wetland habitats (35.8%), and was
generally identified as seasonally flooded. Cypress swamps were
recorded separately from other forested areas, and were
classified as semi-permanently to permanently flooded. Over
70% of the flooded agricultural land inventoried in the
Mississippi River valley occurred in Pool 26.
The waterfowl habitat in Illinois has undergone vast
changes during the past century. There are estimated to have
been nearly 4.45 million ha (11 million ac) of wetlands in
Illinois during the mid 1800's. According to the last inventory
of wetlands in Illinois conducted by the USFWS in 1955, approx-
imately 280,858 ha (694,000 ac) of wetlands (as classified by
21
current terminology) remained. Due to this habitat reduction,
areas intensively managed for waterfowl have become increasingly
important in the state. As a part of the statewide waterfowl
habitat inventory, a questionnaire was developed to gather data
specifically on state and federally controlled waterfowl
habitat
Results from the questionnaire reveal that there are
currently 51,322 ha (126,817 ac) of wetlands, deepwater habi-
tats, and agricultural land flooded for waterfowl on 72 areas
controlled by the Department of Conservation in Illinois
(Table 13). These include areas owned, leased and operated, or
managed under cooperative agreement with federal agencies. Of
this total, 11,787 ha (29,126 ac) are in refuge, with the
remaining area open to hunting.
Open water is the largest habitat category of state-
controlled areas encompassing 30,001 ha (74,133 ac). The
remaining habitat types in descending order of amounts are
forested wetland, flooded dead timber, emergent vegetation,
aquatic vegetation, natural moist-soil vegetation, domestic
moist-soil vegetation, scrub-shrub, impounded agricultural
lands, and other (Table 13). Water levels were reported as
being artificially manipulated on 4,924 ha (12,167 ac) of the
different habitat types, primarily for waterfowl food
production. In addition to these wetland areas, 5,087 ha
(12,570 ac) of upland agricultural fields are managed for
waterfowl on state sites.
A total of 20,297 ha (50,155 ac) of wetlands and deepwater
habitats are contained in 9 National Wildlife Refuges and 1
National Forest tract in Illinois. Federally controlled sites
include 7,541 ha (18,635 ac) of refuge and 12,756 ha (31,520 ac)
Table 13. Wetland, deepwater habitats, and agricultural land flooded for
waterfowl on 72 sites in Illinois controlled by the Department
of Conservation.
Habitat Hectares Hectares
Type of Refuge Open to Hunting
Open water
Aquatic vegetation
Emergent vegetation
Natural moist-soil vegetation
Domestic moist-soil vegetation
Scrub shrub
Forested wetland
Flooded dead timber
Impounded agricultural
Other
TOTAL
6,389
828
2,150
410
30
713
1,069
67
131
0
11,787
23,612
1,925
671
1,536
1,269
1,145
5,762
3,030
508
77
39,535
---- ~'-
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open to hunting. Open water is the most common habitat type
covering 14,469 ha (35,753 ac), followed by moist-soil
vegetation, forested wetland, aquatic vegetation, scrub-shrub,
flooded dead timber, and emergent vegetation in that order.
Within those categories, water levels are controlled on 2,439 ha
(6,027 ac). There are 2,710 ha (6,696 ac) of upland
agricultural fields managed for waterfowl on federal lands in
Illinois.
Wetlands and deepwater habitats on all public lands in
Illinois (state and federal combined) totalled 71,608 ha
(176,943 ac), with 19,351 ha (47,817 ac) of refuge and the
balance open to hunting. Open water comprised 43,762 ha
(108,136 ac) of the total (61.1%). Within the various wetland
types, water levels are manipulated on 7,363 ha (18,193 ac).
Upland agricultural lands managed for waterfowl include 7,796 ha
(19,265 ac).
In conjunction with our evaluation of major waterfowl
wetland habitat currently existing in Illinois, we are
attempting to estimate the quantity and distribution of
presettlement wetlands in the state. One approach to estimate
the amount of presettlement wetlands is to base the
determination on soil types.
Soils that developed under hydric conditions, regardless
of their present state, retain many properties diagnostic of
wetland area. Characteristics of soil genesis are emphasized
in the comprehensive Soil Survey System of Classification by
the United States Department of Agriculture. Examination of
the classification of a given soil type permits identification
of soils that have been formed under wetland conditions.
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Soils formed under wetland conditions in Illinois are
principally classified within I order or 4 suborders.
Order Histosol - organic soils developed under permanently
flooded conditions; about 42,250 ha (104,400 ac) occur in
Illinois.
Suborder Aquent - mostly recent alluvial mineral soils lacking
significant profile development; approximately 529,300 ha
(1,307,900 ac) exist statewide.
Suborder Aquept - young soils whose profiles have developed
rather quickly under wet conditions; around 15,338 ha
(37,900 ac) occur in the state.
Suborder Aquoll - well developed soils with a thick surface
horizon formed mainly under wet prairies; about 1,937,798
ha (4,788,300 ac) are in the state.
Suborder Aqualf - moist mineral soils formed mainly under wet
deciduous forests with medium to high base status and an
illuvial horizon of silicote clays; approximately 1,835,411
ha (4,535,300 ac) are distributed thoughout Illinois.
Soils in these 5 categories total about 4,370,700 ha (10,800,000
ac) in Illinois, thus representing about 30 percent of the total
land area. Data on soil types will be coupled with maps of
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drainage and levee districts and other historical wetland
information on a county basis to derive an approximation of the
distribution of presettlement wetlands in Illinois.
In addition to the extensive sample of mallard gizzards
analyzed for food habits in Illinois, gizzard samples from 14
other waterfowl species were also examined for food habits. The
species and number of samples examined are as follows: Canada
goose 512, lesser scaup 616, wood duck 265, green-winged teal
218, redhead 39, pintail 37, wigeon 31, gadwall 22, ruddy duck
16, ring-necked duck 15, common scoter 3, black scoter 3,
northern shoveler 1, and blue-winged teal I. A sample of 164
teal, blue-winged and green-winged combined, from the September
early teal season was also examined. Results of the Canada
goose and lesser scaup analyses are summarized below.
Although the majority of the Mississippi Valley Population
(MVP) of Canada geese winters in southern Illinois, only 1 other
food habits study of this species has been conducted there.
During 1981 and 1982, 512 Canada goose gizzards were collected
at Rend Lake, Union County, and Horseshoe Lake wildlife
management areas. Winter wheat (25.79% by volume) and corn
(20.99%) together comprised almost half of the total food volume
(Table 14). In 1953 and 1954, a study revealed that soybeans
(34.5%) and corn (25.6%) were the top food items, while winter
wheat made up only 1.8% of the total volume of food from 419
"crops" of Canada geese collected at Horseshoe Lake. Soybeans
comprised less than 1% of the food volume in this study, and
thus was not considered an important food. Winter wheat and
corn were the top food items, respectively, at all 3 collection
Table 14. Major fall and winter foods (> 1% of total volume) of Canada geese
in southern Illinois, 1981-1982, N = 512.
Food Item % Total Volume
1. Winter wheat veg. (Triticum aestivum) 25.79
2. Corn (Zea mays) 20.99
3. Blunt spike rush veg. (Eleocharis obtusa) 5.94
4. Unidentified grass veg. (Poaceae) 3.56
5. Nodding smartweed (Polygonum lapathifolium) 2.61
6. White clover veg. (Trifolium repens) 2.51
7. Unidentified veg. (other than grasses) 2.15
8. Unidentified rootstocks 2.15
9. Johnson grass (Sorghum halapense) 2.04
10. Largeseed smartweed (Polygonum pensylvanicum) 1.97
11. Fall panicum (Panicum dichotomiflorum) 1.75
12. Barnyardgrass (Echinochloa muricata) 1.53
13. Fall panicum veg. (Panicum dichotomiflorum) 1.44
14. Duck millet (Echinochloa crusgalli) 1.42
15. Rice cutgrass (Leersia oryzoides) 1.37
16. Milo (Sorghum vulgare) 1.25
17. Rice cutgrass veg. (Leersia oryzoides) 1.17
18. Buttonbush (Cephalanthus occidentalis) 1.15
19. American lotus (Ne b lutea) 1.12
20. Nutgrass veg. (Cyperus sp. 1.06
TOTAL PLANT 99.98
TOTAL ANIMAL 0.02
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sites and during both years, but other important foods varied by
location. Blunt spike rush (Eleocharis obtusa) was the third
most important food (10.27%) at Union County, but occurred in
lesser amounts at the other locations. Milo, a crop often
planted for geese, ranked ninth at Horseshoe Lake and tenth at
Rend Lake in 1981, but was not a major food item at Rend Lake in
1982 or at Union County. White clover (Trifolium repens) was a
major food at Rend Lake during both years, but was not important
at Union County or Horseshoe Lake. Further analyses comparing
foods utilized to refuge cropping plans and nutritional benefits
will be made to allow interpretations of food habits as they
relate directly to management of this resource.
Of the 616 lesser scaup gizzards collected, 378 were from
Pool 19 of the Mississippi River, 98 from Horseshoe Lake in
Madison County, 75 from Collins Cooling Lake, 37 from Lake
Michigan, 19 from Pool 16 and 5 from Pool 13 of the Mississippi
River, and 4 from Calumet Lake. Only the first 4 areas will be
discussed here.
Major foods of lesser scaups from Pool 19 were similar to
those reported in previous studies for the Illinois and
Mississippi rivers during 1938-40 and for Pool 19 during 1948
(Table 15). Although lesser scaups are usually considered
omnivorous feeders, this study and the 2 earlier investigations
found animal matter to comprise about 90% of the diet. In this
study, fingernail clams (Musculium sp., Sphaerium sp.) were the
most important food items, collectively composing 42.77% of the
total food volume, while snails made up 30.57%. Both previous
studies reported snails to be the most important group based on
Table 15. Major fall foods (> 1% of total volume) of lesser scaups on Pool
19, Mississippi River; 1979-1982, N = 378.
Food Item % Total Volume
1. Fingernail clam (Musculium transversum) 18.73
2. Unclassified snails (Gastropoda) 14.68
3. Unclassified fingernail clams (Sphaerium sp.,
Musculium sp.) 14.67
4. Fingernail clam (Sphaerium striatinum) 9.37
5. Freshwater snail (Amnicola lustrica) 8.15
6. Unclassified clams (Pelecypoda) 5.08
7. Unclassified mollusks (Mollusca) 5.00
8. Freshwater snail (Viviparus sp.) 3.59
9. Burrowing mayfly (Hexagenia sp.) 3.08
10. Freshwater snail (Campeloma crassula) 3.02
11. American bulrush (Scirpus americanus) 1.37
12. Leafy pondweed (Potamogeton foliosus) 1.29
13. Freshwater snail (Lioplax sp.) 1.13
TOTAL PLANT 10.21
TOTAL ANIMAL 89.79
26
percent total volume. Apparently, the proportion of these 2
groups of animals in the diet varies significantly on an annual
basis. During the 4-year collection period, fingernail clams
ranged from 15.63% in 1980 to 56.44% in 1981, while snails
ranged from 24.32% in 1981 to 58.48% in 1980; each group was the
major constituent of the diet during 2 of the 4 years. The
average total volume per gizzard was 1.33 ml for food and 3.20
ml for grit.
The observed diet of lesser scaups at Horseshoe Lake in
Madison County (Table 16) was a dramatic contrast to that found
in Pool 19. Plant material comprised 67.33% of the diet and
millets (Echinochloa frumentacea, E. colonum) were the most
important foods. Lesser scaups were apparently unsuccessful in
locating sufficient food resources at this location as suggested
by the facts that 29 food items each made up 1% or more of the
diet, the average volume of food per gizzard was very low
(0.49 ml), and some very hard seeds which do not occur on the
area, such as widgeongrass (Ruppia maritima), were present in
relatively high proportions. The average grit volume per
gizzard was also low (1.07 ml).
Food habits of lesser scaups from Collins Lake (Table 17)
in northeastern Illinois reflected much the same conditions as
those found at Horseshoe Lake. Although water boatmen
(Corixidae) were the top food item, plants composed 80.39% of
the diet and the average volume of food was the lowest of any
location (0.47 ml per gizzard). Widgeongrass seeds were the
third highest food item by volume (7.96%). This aquatic plant
grows only in saline waters, and the very hard seeds were
Table 16. Major fall foods ( 1% of total volume) of lesser scaups at
Horseshoe Lake - Madison County, Illinois; 1981-1982, N=98.
Food Item % Total Volume
1. Japanese millet (Echinochloa frumentacea) 9.80
2. Junglerice (Echinochloa colonum) 7.34
3. Unclassified mollusks (Mollusca) 5.18
4. Unclassified mussels (Unionidae) 4.97
5. Unclassified snails (Gastropoda) 4.89
6. Burreed (Sparganium androcladum) 4.16
7. Baby pondweed (Potamogeton pusillus) 4.00
8. Leafy pondweed (Potamogeton foliosus) 3.69
9. Watermilfoil (Myriophyllum sp.) 3.69
10. Great bulrush (Scirpus heterochaetus) 3.60
11. Rice cutgrass (Leersia oryzoides) 3.46
12. Nodding smartweed (Polygonum lapathifolium) 3.44
13. Wheat (Triticum aestivum) 3.15
14. Unclassified clams (Pelecypoda) 3.11
15. Midge larvae (Chironomidae) 2.80
16. Fish parts (Osteichthyes) 2.34
17. Least naiad (Najas minor) 2.30
18. Duck potato (Sagittaria latifolia) 2.24
19. Bryozoan statoblasts (Pectinatella sp.) 2.12
20. Unidentified vegetation 2.09
21. Pondweed (Potamogeton praelongus) 1.70
22. Whirligig beetles (Gyrinidae) 1.70
23. Freshwater snails (Pleurocera sp.) 1.66
24. Floatingleaf pondweed (Potamogeton natans) 1.47
25. Fingernail clams (Sphaerium sp.,Musculium sp.) 1.43
26. Longleaf pondweed (Potamogeton nodosus) 1.22
27. Widgeongrass (Ruppia maritima) 1.12
28. Largeseed smartweed (Polygonum pensylvanicum) 1.12
29. Softstem bulrush (Scirpus validus) 1.12
TOTAL PLANT 67.33
TOTAL ANIMAL 33.67
Table 17. Major fall foods (> 1% of total volume) of lesser scaups on
Collins Lake, Illinois; 1981-1982, N = 98.
Food Item % Total Volume
1. Water boatman (Corixidae) 8.82
2. Unidentified vegetation 8.25
3. Widgeongrass (Ruppia maritima) 7.96
4. Unclassified clams (Pelecypoda) 7.54
5. Slender naiad (Najas flexilis) 6.11
6. Duck potato (Sagittaria latifolia) 5.97
7. Leafy pondweed (Potamogeton foliosus) 5.75
8. Nodding smartweed (Polygonum lapathifolium) 5.57
9. Sago pondweed (Potamogeton pectinatus) 4.49
10. Algae 4.38
11. Softstem bulrush (Scirpus validus) 4.35
12. Largeseed smartweed (Potamogeton pensylvanicum) 3.73
13. Floatingleaf pondweed (Potamogeton natans) 3.64
14. Longleaf pondweed (Potamogeton nodosus) 3.21
15. Blackberry (Rubus sp.) 3.19
16. Baby pondweed (Potamogeton pusillus) 2.96
17. Watermilfoil (Myriophyllum sp.) 2.76
18. Unclassified snails (Gastropoda) 2.36
19. Pondweeds (Potamogeton sp.) 1.62
20. Great bulrush (Scirpus heterochaetus) 1.51
21. Wheat (Triticum aestivum) 1.28
TOTAL PLANT 80.39
TOTAL ANIMAL 19.61
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probably picked up in alkaline areas of the prairie pothole
region and retained in the gizzard. The average grit volume was
2.80 ml.
Similar to Pool 19, animal matter dominated the diet
(83.54%) of lesser scaups collected from Lake Michigan (Table
18). The most important food item was the freshwater snail
Elimia livescens, and snails as a group composed 61.51% of the
total food volume. Other important animal foods included
caddisfly larvae (Hydropsyche sp.) and amphipods (Amphipoda).
The important plant foods eaten were leaves and stems of
muskgrass (Chara sp.) and naiads (Najas sp.). Samples from this
area reflected the highest average volume of food (3.12 ml per
gizzard) and grit (4.53 ml), suggesting an abundant food
resource was available to migrating scaups.
(f) Recommendations: Obtain wetlands information for the glacial
lakes region in northeast Illinois to complete the waterfowl
habitat inventory. Compile and interpret results of the food
habits and waterfowl habitat inventory under Job 1-A-4.
(g) Cost: Federal - $12,480 State - $4,160 Total -- $16,640
Table 18. Major fall foods ( 1% of total volume) of lesser scaups on
southwestern Lake Michigan; 1981-1982, N = 37.
Food Item % Total Volume
1. Freshwater snail (Elimia livescens) 36.73
2. Freshwater snail (Valvata sp.) 15.21
3. Muskgrass (Chara sp.) 12.56
4. Unclassified clams (Pelecypoda) 8.16
5. Freshwater snail (Pleurocera sp.) 6.57
6. Caddisfly larvae (Hydropsyche sp.) 6.36
7. Unclassified snails (Gastropoda) 3.00
8. Fingernail clams (Pisidium sp.) 2.76
9. Unclassified mollusks (Mollusca) 1.64
10. Naiad (Najas sp.) 1.60
11. Amphipods ATmphipoda) 1.31
TOTAL PLANT 16.46
TOTAL ANIMAL 83.54
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Job No. l-A-3; Title: Waterfowl harvest in Illinois.
Objective: To determine the species composition, distribution, and hunter
success of the Illinois waterfowl harvest at public shooting grounds
and private duck clubs and to evaluate the effects of various hunting
regulations on the harvest.
(a) Activity: The harvest of waterfowl in Illinois from 1977-1981 was
tabulated by species, by hunter effort, by week of the season,
and by county for approximately 350 private clubs, 15 state
areas, and 3 federal areas. Federal estimates of the 1961-1981
waterfowl harvest in Illinois were tabulated in a similar manner
for comparison to the estimated harvest on private clubs and
public areas. The distribution of the waterfowl harvest on
private clubs was determined by county as well as the
distribution of the harvest by species. The harvest data were
compiled in a format that can be associated with the inventories
of population data and waterfowl habitat in Jobs 1-A-1 and 1-A-2,
respectively. Analyses of the distribution of banding returns
for selected species of ducks marked in Illinois since the 1920's
were initiated. Also analyses of mallards shot in Illinois but
banded elsewhere were undertaken.
(b) Target Date for Achievement: Analyses of the distribution of
banding data are expected to be completed by January 1985.
Compilation of harvest data is complete.
(c) Date of Accomplishment: Harvest data for waterfowl on private
and public areas were summarized and organized for comparison to
wetland and population data from 1 July 1983 through 30 June
1984. Analyses of banding data were initiated by personnel of
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the Department of Experimental Statistics, Louisiana State
University, in May 1984.
(d) Significant Deviations: The detailed computer analyses of all
band return data for 9 species of waterfowl marked in Illinois
since the 1920's are extremely complex, especially for the
mallard which has been banded by the thousands. Computer
analyses are expected to be completed by January 1985.
(e) Remarks: Arrangements were made with the Department of
Experimental Statistics at Louisiana State University to acquire
computer analyses of waterfowl band recovery information.
Investigation of banding recovery data for the major species of
ducks in the Illinois harvest will include examination of
recovery information for ducks banded in Illinois as well as
those recovered in Illinois but banded elsewhere. Analyses will
provide computer-generated recovery distribution maps as well as
extensive descriptive summaries of associated banding and
recovery data. The species of ducks intended for analyses are
mallards, wood ducks, green-winged teal, wigeon, black ducks,
canvasback, scaup, ring-necked, and pintails. Band recovery data
through September 1983 will be included in analyses.
The duck harvest in Illinois from 1977-1981 was examined
from private duck club harvest registers required for each
hunting season by the Illinois Department of Conservation
(IDOC). During the 1977-1981 period, an average of 354 private
duck clubs in Illinois completed IDOC harvest registers.
Examination of the registers disclosed the counties in Illinois
with the highest harvest on private duck clubs.
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The six counties in Illinois with the highest duck harvest
on private clubs for each year of the 1977-1981 period are
presented with their reported harvests in Table 19. Ten
counties were among the top six counties in the annual duck
harvest for this 5-year period. However, 8 of the 10 were
counties bordering the Illinois River and only 2, Henderson and
Madison, were associated with the Mississippi River.
Historically the Illinois River has hosted higher numbers of
ducks during the fall migration because of its numerous
bottomland lakes as well as the advent of refuges associated
with the private duck clubs. Mason, Putnam, Woodford, and
Marshall counties were among the 6 counties with the highest
duck harvest each of the 5 years. Cass County appeared in the
top 6 counties for 3 of the 5 years, whereas the other 5
counties among the top 6 counties for 1 or 2 years.
For the period of 1977-1981, the top 4 counties in
Illinois with the highest duck harvest on private clubs were
Mason, Putnam, Woodford, and Marshall. For the 5-year period,
Mason County averaged a total duck kill of 6,476 per year on 52
reporting clubs, Putnam averaged a harvest of 6,446 on 23
reporting clubs, Woodford averaged 6,361 ducks from 24 clubs and
Marshall County averaged 2,400 ducks on 28 reporting clubs. The
3 neighboring counties of Putnam, Marshall, and Woodford in
Peoria Pool of the Illinois River provided the best private duck
club hunting in Illinois in terms of harvest for the 1977-1981
period. The adjacent counties of Mason and Cass in La Grange
Pool of the Illinois River provided the next best harvest of
ducks at private duck clubs in Illinois.
The average percentage for the species composition of the
The counties with highest duck harvest at private duck clubs in
Illinois, 1977-1981. The number of harvested ducks reported is
in parentheses.
Counties
Mason Putnam Woodford Cass Marshall LaSalle
(6,313) (6,298) (5,395) (2,065) (1,679) (1,631)
Mason Woodford Putnam Madison Marshall Cass
(7,924) (6,683) (4,623) (2,991) (2,712) (2,685)
Woodford Mason Putnam Bureau Marshall Will
(7,301) (6,914) (5,151) (3,279) (2,755) (2,266)
Putnam Woodford Mason Bureau Henderson
(6,629) (5,937) (5,470) (3,646) (2,861)
Putnam Woodford Mason Marshall Henderson
(9,529) (6,489) (5,761) (2,167) (1,992)
Marshall
(2,685)
Cass
(1,822)
Table 19.
Year
1977
1978
1979
1980
1981
__ __ _
_ __
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total duck harvest in Illinois from 1977-1981 was examined from
three sources of harvest data. These sources were 1) the U.S.
Fish and Wildlife Service estimates of the duck harvest, 2)
private duck club harvest registers required by the Illinois
Department of Conservation (IDOC), and 3) the harvest on IDOC
public areas which maintain bag check stations. Results from
the three sources agree that the top five species in the duck
harvest for this period in Illinois were mallards, wood ducks,
green-winged teal, wigeon, and lesser scaup.
The average percent of the total harvest of these top
five species of ducks by week of the hunting season for the
period of 1977-1981 for private duck clubs and Department of
Conservation public hunting areas is presented in Table 20. The
U.S. Fish and Wildlife Service estimates of the duck harvest are
not available for weekly periods. Data indicate that mallards
comprise a larger percentage of the harvest and wood ducks a
smaller percentage on private duck clubs than occurs on IDOC
public areas with the percentages of harvest of green-winged
teal, wigeon, and lesser scaup being somewhat similar between
the private clubs and IDOC areas. The chronology of harvest for
the various species of ducks is also similar on the private and
public areas with the exception of lesser scaup. The percentage
of the total duck harvest represented by mallards each week
increases throughout the season, whereas the percentages for
wood ducks, green-winged teal, and wigeon decrease. The
percentage of the total harvest represented by lesser scaup on
private areas is highest during the first four weeks of the
season after which the percentage slowly declines. On IDOC
areas, the percentage of the kill attributed to lesser scaup
Table 20. The average percentage of the total duck harvest by week of hunting
season represented by mallards, wood ducks, green-winged teal, wigeon,
and lesser scaup at private duck clubs and Illinois Department of
Conservation public hunting areas, 1977-1981.
Week of Hunting Season
Species Oct Oct Oct 30- Nov Nov Nov Nov 27- Dec
16-22 23-29 Nov 5 6-12 13-19 20-26 Dec 3 4-10
PRIVATE DUCK CLUBS
Mallard 46.3 53.1 60.5 69.4 74.8 78.4 86.5 86.8
Wood duck 15.4 13.9 10.4 6.8 5.0 3.6 2.1 1.6
Green-winged teal 12.1 10.4 7.0 5.5 5.8 4.4 2.5 0.9
Wigeon 5.9 6.0 4.5 3.8 3.0 2.4 1.9 1.5
Lesser scaup 6.6 3.1 4.1 3.8 2.6 2.6 2.0 1.1
IDOC PUBLIC HUNTING AREAS
Mallard 24.8 34.3 48.7 58.8 65.0 70.3 75.7 75.2
Wood duck 38.3 27.4 17.2 8.8 6.4 3.3 1.9 2.6
Green-winged teal 8.9 8.8 5.3 4.6 4.0 2.7 2.3 2.2
Wigeon 5.1 5.2 3.5 3.4 3.0 2.2 2.3 2.2
Lesser scaup 3.6 5.2 8.2 7.0 5.7 6.0 5.1 4.8
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peaked during the third and fourth week of the hunting season
and then remained near the five percent level for the rest of
the season.
The percentage of total harvest by weekly periods
represented by the various species of ducks reflects the
chronology of fall migration. Wood ducks, green-winged teal,
and wigeon generally are most abundant early in the hunting
season, large flights of lesser scaup usually appear in early
November, and mallard numbers peak later in the season replacing
the earlier migrants.
Results from the three sources of waterfowl harvest data
agree that the top five species in the duck kill for 1977-1981
in Illinois were mallards, wood ducks, green-winged teal,
wigeon, and lesser scaup Table 21). All sources rank the
mallard, wood duck, and green-winged teal as the top three
species in the harvest comprising a combined total average of
from 70.6 to 81.3 % of the harvest. Mallards were the number
one duck in the harvest representing an average of from 49.8 to
67.2% of the total bag, followed by wood ducks (7.5 to 13.9%)
and green-winged teal (6.6 to 7.5%). The USFWS harvest
estimates and the private duck club records rated wigeon as the
fourth highest species in the harvest and lesser scaup as the
fifth highest. The status of these two species, however,
was reversed on the IDOC recorded harvest records for public
areas.
The estimates of the percentage of species composition of
the Illinois duck harvest for the 1977-1981 period were very
similar for the USFWS estimates the the IDOC check station
records. Data from the private duck clubs indicate that
Table 21. Duck species with the highest harvest in Illinois from 1977-1981
according to USFWS Federal Harvest statewide estimates, private
duck club kill registers and Illinois Department of Conservation
check station records for state areas.
Species Percentage of Total Duck Harvest
USFWS Private Duck IDOC Public
Statewide Estimates Clubs Areas
Mallard 49.8 67.2 50.3
Wood duck 13.7 7.5 13.9
Green-winged teal 7.1 6.6 7.5
Wigeon 4.8 4.3 3.5
Lesser Scaup 4.6 3.3 6.4
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mallards comprise a larger percentage than occurs on IDOC public
areas.
(f) Recommendations: Complete analyses of banding data for selected
species marked in Illinois. Integrate waterfowl harvest,
population, and habitat information.
(g) Cost: Federal -- $21,840 State -- $7,280 Total -- $29,120
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Job No. 1-A-4; Title: Preparation of a manuscript and publication of a book:
The Waterfowl of Illinois: Their Status and
Management.
Objective: To collate information and data generated from this project
investigation in a manuscript for publication as a book.
(a) Activity: Information generated from Jobs i-A-i, l-A-2, and
1-A-3 was assimilated for collation and interpretation.
Data bases for integration include waterfowl habitats,
population numbers and distribution of 20 species of
waterfowl, harvest on public and private areas, food habits
for 15 species of ducks and geese, and banding analyses of
ducks marked in Illinois. Written presentation and
comparison of the results of these analyses were initiated.
(b) Target Date for Achievement: 30 June 1985
(c) Date of Accomplishment: Interpretation and collation of
habitat, population, food habits, harvest, and banding data
extended from 1 July 1983 - 30 June 1984.
(d) Significant Deviations: None
(e) Remarks: The analyses of spring, winter and fall population
data by species, the fall food habits information on many of
the same species, the harvest statistics on public and
private areas, and the distribution, quantity, and quality
of habitat throughout Illinois will provide management
guidelines for major waterfowl migration areas in the
Mississippi Flyway.
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(f) Recommendations: Continue to integrate the data available
for summarization and complete the data sets on banding
analyses and waterfowl habitat for incorporation.
(g) Cost: Federal -- $15,600 State -- $5,200 Total $20,800
PREPARED BY: APPROVED BY:
Stephen P. Havera Glen C. Sanderson
Frank C. Bellrose
13 August 1984
Date
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